WHAT'S KNOWN ON THIS SUBJECT: Clinic-based weight control programs for pediatric obesity are time and personnel intensive and not accessible to a large proportion of the population.
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Recent data suggest that 31% of children in the United States are overweight or obese, 1 affecting 4 to 5 million children. Family-based behavioral treatment of childhood obesity that combines nutrition and exercise education with behavior therapy techniques has been shown to be effective, 2 and one-third of children treated are no longer overweight in adulthood. 3, 4 However, there are a number of barriers that limit accessibility to these treatments for overweight and obese children, including time needed to counsel families, reimbursement, and the ability of primary care practitioners to deliver behavioral treatment. 5 Very few providers have training in the theory and techniques of behavior therapy needed to provide these treatments. 6 Moreover, childhood obesity is considered an epidemic, and it is unlikely that there will ever be sufficient trained resources to address the large number of cases that exist. To disseminate these treatments to a greater proportion of the population, alternative models of delivery must be developed.
Guided self-help treatment includes offering structure along with a self-help program to enhance adherence and implementation of the program. The guidance offered is not therapy in its purest sense, but includes clarifying materials, answering questions, helping families remain on task, and modifying the program to fit the individual family' s needs. This form of guidance makes the didactic material more readily accessible to users with diverse levels of literacy or educational backgrounds. Ultimately, a guided selfhelp program could be adeptly administered by primary care practitioners or other health care providers with minimal training.
Thus, the purpose of this study was to assess the extent to which a guided self-help intervention, compared with a delayed treatment control, resulted in a decrease in BMI in children. We also evaluated whether the intervention promoted improvements in eating behavior and physical activity among children and parents and a decrease in BMI in the parents. In addition, we evaluated whether the guided self-help treatment of pediatric obesity (GSH-PO) intervention led to maintenance of intervention outcomes at 6-months posttreatment.
METHODS
Children aged 8 to 12 years who were overweight or obese (BMI percentile: 85th to 98th) and their parents were recruited through a number of methods, including newspaper advertisements, list serves, pediatrician referrals, and direct mailing. We limited the upper end of BMI for children to the 98th percentile because those with higher BMIs are significantly more likely to present with obesity-related health comorbidities 7 and require more intensive treatment. Because these children are not yet significantly obese, they are more likely to respond to a minimal intervention such as GSH-PO and prevent additional development of obesity. At least 1 parent or guardian participated with the child. Families were excluded if either the child or parent was currently involved in any other psychological or weight-loss treatment, was using medications that affected appetite or weight, had a psychiatric condition, or did not speak English. Parents provided written informed consent, and children completed an assent.
If a family responded to an advertisement, and had a child that could qualify, they were invited for an assessment at which their height and weight would be measured and where they would complete surveys. Fifty parent-child pairs were randomly assigned by using computer-generated random numbers to a GSH-PO or a delayed treatment control. Parents and children assigned to the immediate intervention started GSH-PO after the baseline assessment [time (T) 1]. Immediate intervention families also attended posttreatment (T2) and 6-month posttreatment (T3) assessments. Delayed treatment families attended a baseline assessment (T1) and waited 5 months before attending another assessment (T2) to start treatment. After treatment, the delayed treatment families attended a posttreatment assessment (T3) and a 6-month posttreatment assessment (T4).
Treatment sessions were conducted at the University of California, San Diego, and the study was approved by the University of California, San Diego, Institutional Review Board. All treatment sessions were led by graduate students in clinical psychology. All interventionists attended a 4-hour training regarding behavioral intervention for the study and were supervised by the first author on a weekly basis during treatment.
GSH-PO
The GSH-PO intervention included 12 visits over 5 months. The treatment frequency and time for visits (every other week for 20 minutes) was deliberately chosen to develop a method that could be used in primary care clinics. Families received a parent manual, a child manual, and an activities manual. The activities manual was designed to provide activities and games that parents and children could do together to enhance program learning at home. The parent, child, and activity manuals focused on the same topics each week, with the exception of parenting skills, and the information in the child manuals was provided in ageappropriate language. The manuals were designed by the project team to address the major components of familybased behavioral treatment programs for childhood obesity in a self-help manner. Topics for the manuals included the causes of childhood obesity, the traffic light eating plan, stimulus control, increasing physical activity, decreasing sedentary activity, increasing lifestyle activity, motivation, teasing, body image, cognitive skills, social support, planning for high-risk situations, and relapse prevention. 8 Families were told to read the assigned chapter in the parent and child manuals between visits, apply the skills, and complete any activities from the activities manual that were of interest to their family.
Meetings with the interventionists were a maximum of 20 minutes in length, with the exception of session 2, which was designed to be 1 hour to allow for time to discuss the dietary recommendations. Visits were focused on monitoring weight of parent and child, reflecting on child and parent behaviors that led to any weight changes (to improve self-regulation), answering any questions regarding program material, and problem solving any barriers to implementing program recommendations. Parents and children were given self-monitoring booklets and were told to write down their food intake and physical activity daily in as much detail as possible. Interventionists also collected self-monitoring books from parents and children and praised them for any self-monitoring or other program efforts.
Delayed Treatment Control
The delayed treatment group did not have any contact with the project team during the 5-month delay, and they received the GSH-PO intervention starting at T2.
Outcome Measures
All measurements were completed by all participants at T1, T2, and T3. Measurements were completed at T4 by the delayed treatment group only. Demographic characteristics were reported by the parents at T1.
Child Outcomes

Child BMI
The primary outcome measures in this trial were child body size measures, including child BMI, BMI z score, and percentage overweight (%OW). Child height was measured by using a portable Schorr height board (Schorr Inc, Olney, MD) in duplicate. Body weight was measured in duplicate on a Tanita digital scale (model WB-110A; Tanita, Arlington, IL), and the average of the 2 values was used in analyses. Height and weight were converted to BMI (kg/m 2 ) and translated to BMI-for-age percentile score by using the Centers for Disease Control and Prevention growth charts. 9 Child %OW was calculated by using the following formula: %OW = 100*(BMI 2 M)/M, where M is the median BMI for gender and age according to the Centers for Disease Control and Prevention growth chart data files.
Dietary Intake
Dietary intake of the child was assessed with three 24-hour dietary recalls with the child (and with the parent present) at each assessment point on 3 nonconsecutive days by telephone. Validation studies have provided support for the use of this method of dietary assessment for children. [10] [11] [12] All of the interviews used the Nutrition Data Systems for Research nutrient calculation software and food content database (http://www.ncc.umn.edu/products/ ndsr.html).
Physical Activity
Physical activity of the child was assessed by using GT1M Actigraph accelerometers (Actigraph, Inc, Pensacola, FL). Actigraph technology has been shown to be valid for quantifying activity levels in laboratory and field settings. 13 Light and moderate-to-vigorous activity intensities were determined from the Freedson age-adjusted equation. 14, 15 Sedentary time was determined as accelerometer counts between 0 and 100. Activity categories were summed to calculated minutes of valid days (.10 hours), and each category was reported as a percentage of total Actigraph wear-time to adjust for differences in the amount of time the children wore the accelerometers.
Parent Outcomes
Parent BMI
Parent height and weight were measured in the same manner as for the child and translated to BMI (kg/m 2 ).
Parent Dietary Intake. Statistical Analysis
Initial tests of treatment group differences in child and parent baseline demographic characteristics were conducted with x 2 tests for categorical variables and t tests for continuous variables. Maximum likelihood repeatedmeasures models tested between-group differences over time. Analyses were conducted by using all available data assuming data were missing at random. Models were specified with a between-subject factor of treatment group (0.5 = GSH-PO immediate treatment; 20.5 = delayed treatment), a within-subject factor of time (0 = time 1 baseline, 1 = time 2 post-immediate treatment, 2 = 6 months post-immediate treatment) and the treatment 3 time interaction. In addition, the 2 treatment groups were combined in repeatedmeasures models to test for sustained treatment effects from baseline to 6 months posttreatment.
All analyses were conducted by using SPSS 19 (SPSS Inc, Chicago, IL). P values were not adjusted for multiple tests. All reported P values are for 2-sided tests with effects considered to be statistically significant at P , .05. Table 1 shows sample demographic characteristics by group. No statistical differences were found between groups on any of the child or parent demographic characteristics. At baseline, 64.0% of the immediate treatment group were obese and 68.0% of those in delayed treatment group were obese [x 2 (1) = 0.089, P = .765]. At baseline, 5 of the GSH-PO immediate treatment parents were overweight and 8 were obese. In the delayed treatment group, 9 of the parents were overweight and 7 parents were obese. Figure 1 shows the study recruitment and completion rate of parent-child dyads in this study. Seventy-four families were scheduled for an assessment, and 50 were enrolled in the trial and were randomly assigned to the immediate treatment or delayed treatment arm. No parent-child pairs were lost in the delayed treatment arm from T1 to T2. Twenty-five parent-child pairs started treatment in both immediate (T1) and delayed treatment (T2) time points, and 22 families finished treatment in both arms (12% dropout total). No parent-child pairs were lost between posttreatment and 6-month follow-up time points. Table 2 shows the observed body size (means and SD) at each assessment point.
RESULTS
Recruitment and Completion
Comparison of Immediate Treatment and Delayed Treatment
Control Groups (T1 to T2) Table 2 shows that from T1 to T2 child outcomes decreased in the immediate treatment group but remained the same or increased in the delayed treatment control group. Table 3 shows parameter estimates for the repeatedmeasures models. The intercept is the initial status of the sample at T1. The group parameter is the difference between groups at T1. As expected, no differences were found because of random assignment to groups. The time parameter is change from T1 to T2 experienced by both groups. 
Comparison of Maintenance of GSH-PO for the Combined Immediate and Delayed Treatment Groups
We combined the immediate and delayed treatment groups by matching baseline, posttreatment, and 6-month follow-up points (ie, T1, T2, and T3 for the immediate treatment group; T2, T3, and T4 for the delayed treatment group). Table 2 shows the pattern of means for child and parent body size outcomes from baseline to the 6-month follow-up. Outcomes generally decreased from pre-to postintervention and then increased from post-to 6-month followup. Table 4 shows the parameter estimates for the repeated-measures models. For child outcomes, change in BMI was not statistically significant. However, the age-and gender-adjusted measures of BMI z score (20.10) and % OW (24.86) were significant, indicating that although children did gain back some of their weight postintervention, their normed weight change was still statistically different from baseline. No difference was found for change in parent BMI (20.17; SE = 0.22, P = .446) from baseline to the 6-month follow-up.
Child and Parent Physical Activity and Dietary Outcomes From T1 to T2
No between-group differences were found from T1 to T2 for child accelerometer-measured sedentary, light, or moderate-to-vigorous physical activity. No differences were found between groups for child total energy,
FIGURE 1
Study enrollment and retention. Data are means 6 SDs. Sample sizes for immediate group are as follows: T1, n = 25; T2, n = 22; T3, n = 22. Sample sizes for delayed group are as follows: T1, n = 25; T2, n = 25; T3, n = 22; T4, n = 22.
percentage of energy from fat, or logtransformed servings for fruits and vegetables per 1000 kcal. No difference was found for parent total metabolic equivalent task minutes per week of moderate-to-vigorous physical activity.
No between-group differences were found for parent energy intake and percentage of energy from fat.
Acceptability and Liking of GSH-PO Intervention
All families (immediate and delayed treatment) completed the acceptability and liking survey posttreatment. One hundred percent of parents said that they liked the program, 74% liked the program "a lot" or "loved it." Ninetythree percent of the children liked the program, 55% liked it "a lot" or "loved it." Eighty-three percent of parents would recommend the program to other families, and 77% of the children thought that other children their age would like the program.
In reference to changing their lifestyle, 95% of the parents found the program helpful in changing the lifestyle of the child and family, 85% found the traffic light program helpful, and 71% of parents thought that the program helped their child to have more control over eating.
Ninety-five percent of the parents reported that the interventionist feedback to questions was helpful ("somewhat" or "very"), and 90% thought that the dietary advice and 90% thought the physical activity advice was helpful ("somewhat" or "very"). Ninety-three percent of parents rated the weekly weighing helpful ("somewhat" or "very"), and 90% found the positive parenting advice helpful ("somewhat" or "very"). Finally, 95% of parents thought that being accountable for their child' s behavior was helpful ("somewhat" or "very").
DISCUSSION
To our knowledge, this is the first evaluation of a guided self-help treatment of overweight or obese children. The GSH-PO intervention showed a significant decrease in child BMI, BMI z score, and %OW immediately after completing the 5-month treatment. In addition, the intervention resulted in decreases in child BMI z score and % OW that were maintained 6 months after the intervention.
It is interesting that there were no differences in the other child or parent measures in this study. Recent reviews report biases in self-reported measures of diet in children, 23 but there should be less bias in the accelerometer measurements. Studies in adults show that changes in diet are necessary for weight loss, whereas physical activity is more important for weight maintenance. 24, 25 We believe that the changes in body size in the children were most likely related to changes in their diets, but these were likely to be inaccurately reported, a wellrecognized limitation of self-reported dietary data.
In terms of parent outcomes, there were no statistically significant changes in parent BMI, diet, or physical activity in this study. We allowed parent weight status to vary in our recruitment for this study, resulting in a sample of normalweight and overweight parents. However, we evaluated parent weight loss in only the overweight parents and found decrease of nearly .75 points in BMI for the immediate treatment compared with delayed treatment group but did not have adequate statistical power to detect this between-group difference. Parent diet and physical activity were measured by self-report instruments and are also subject to bias.
The GSH-PO intervention has a number of strengths. It is a low-intensity intervention, which could be easily translated to primary care providers or other health care providers. The GSH-PO intervention provides ∼4.5 hours of direct contact over 5 months, as opposed to the 30 hours of clinic familybased treatment programs. It has the potential to be more cost-effective and represents a potential advancement in the efficiency of current standards of care for overweight and obese children. In addition, it can be administered to families on an individual family basis, which allows for flexibility in scheduling. Baseline to 6-months after treatment was T1 to T3 for immediate treatment; and T2 to T4 for delayed treatment. *P , .05, **P , .001.
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BOUTELLE et al GSH-PO emphasizes "self-help" and places less significance on the role of the interventionist by shifting the emphasis to the individual family as the primary agent of change. This shift in emphasis has the potential to provide greater self-efficacy to children and parents. In addition to providing the families with specific information and tools for behavior change, this treatment model may also provide greater self-sufficiency and self-efficacy to the parents and children that may make the treatment effects more durable over time.
Primary care providers are often the gateway to psychological treatment because families typically do not seek specialty psychological services as their initial source of care. Because the GSH-PO is developed for dissemination in primary care settings, it has the potential to intervene with patients earlier in the disease process as well as reach a larger proportion of the population, including those who might not normally seek more intensive interventions. In addition, GSH-PO may be more easily incorporated into checkups and visits so that it can become a part of routine health care. Because primary care providers initially detect and screen for obesity, providing these skills in primary care offices could reduce any stigma associated with a weight-loss program.
As in all studies, there are limitations that need to be considered. This study included a 6-month follow-up and a modest sample size, and larger studies are needed to provide additional efficacy data and to translate these methods to health care clinics. Our participants were also treatmentseeking and severely overweight children were excluded, limiting generalizability. In addition, we did not include a control group that could be followed over the length of the entire study, which limits our conclusions on the program' s efficacy to the randomly assigned groups at the T1 and T2 only.
CONCLUSIONS
This study revealed that the 5-month GSH-POinterventionresultsin decreases in BMI, BMI z score, and %OW in the target child and maintenance of these losses at 6 months posttreatment. In addition, the intervention was well received by families, provides treatment in less time that traditional familybased treatment, and has the potential to be provided by health care providers in the future. The GSH-PO has the potential to become the initial standard of care for overweight and obese children.
